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Description
Technical Field

[0001] The presentinvention relates to a hemodialysis
apparatus, and in particular, to a hemodialysis apparatus
which uses a fresh dialysate that is supplied through a
replenishing liquid passage, when the blood is retrans-
fused in a blood circuit which is formed of an artery side
passage and a vein side passage, into a patient.

Background Art

[0002] A hemodialysis apparatus is conventionally
known which includes: a dialyzer that performs hemodi-
alysis; a dialysate circuit that includes a dialysate supply
passage for supplying the fresh dialysate to the dialyzer
therethrough and a dialysate recovery passage for re-
covering a used dialysate which has passed the dialyzer
therethrough; and a blood circuit that includes an artery
side passage for sending the blood to the dialyzer from
the patient therethrough and a vein side passage for re-
turning the blood to the patient from the dialyzer there-
through.

[0003] In such a hemodialysis apparatus, a retransfu-
sion that returns a blood remained in the blood circuit to
a patient is performed after dialysis treatment, and a he-
modialysis apparatus is known which has a bag that
stores a normal saline solution connected with the artery
side passage, and retransfuses the blood in the blood
circuit into the patient by the normal saline solution in this
bag at the time of the retransfusion (Patent Literature 1).
[0004] On the other hand, there is known another he-
modialysis apparatus that performs retransfusion with a
different method from that in Patent Literature 1. The
method includes: a replenishing liquid passage that con-
nects the dialysate supply passage with the blood circuit
to communicate with each other; a replenishing liquid
pump which is arranged in the replenishing liquid pas-
sage and sends the dialysate from the dialysate supply
passage to the blood circuit; and a dialysate filter which
is provided in the dialysate supply passage and purifies
the dialysate (Patent Literature 2).

[0005] The hemodialysis apparatus according to this
Patent Literature 2 is structured so as to operate the re-
plenishing liquid pump, when the blood in the blood circuit
isretransfused to the patient, pass afresh dialysate which
has been purified by the dialysate filter from the replen-
ishing liquid passage to the artery side passage, and re-
transfuse the blood in the blood circuit into the patient by
the dialysate.

Prior Art Documents
Patent Literature

[0006]
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Patent Literature 1: Japanese Patent Laid-Open No.
2007-90058
Patent Literature 2: Japanese Patent No. 4091873

Summary of Invention
Problems to be Solved by the Invention

[0007] The above described retransfusion operation is
performed not only when the dialysis treatment s finished
but also when there is no other choice but to stop the
treatment as in the power failure.

[0008] When a normal saline solution can be supplied
from a bag as in the above described apparatus of Patent
Literature 1, the apparatus does not particularly cause a
problem, but when a dialysate is used for the retransfu-
sion as in the apparatus of Patent Literature 2, the ap-
paratus causes such a problem that a fresh dialysate
cannot be supplied due to the power failure, and accord-
ingly the apparatus cannot send a necessary amount of
the dialysate to a blood circuit and cannot retransfuse
the blood into the patient.

[0009] The presentinvention is designed with respect
to such a problem, and provides a hemodialysis appara-
tus which can promptly retransfuse the blood into the
patient even when the power failure has occurred.

Means for Solving the Problems

[0010] Specifically, a hemodialysis apparatus accord-
ing to claim 1 includes a dialyzer which performs hemo-
dialysis, a dialysate circuit which includes a dialysate
supply passage for supplying a fresh dialysate to the di-
alyzer therethrough and a dialysate recovery passage
for recovering a used dialysate therethrough which has
passed the dialyzer, a blood circuit which includes an
artery side passage for sending blood to the dialyzer from
a patient therethrough and a vein side passage for re-
turning the blood to the patient from the dialyzer there-
through, a replenishing liquid passage which connects
the dialysate supply passage with the blood circuit to
communicate with each other, a replenishing liquid pump
which is arranged in the replenishing liquid passage and
sends the dialysate from the dialysate supply passage
to the blood circuit, a dialysate filter which is provided in
the dialysate supply passage and purifies the dialysate,
a blood pump which is arranged in the artery side pas-
sage, and control means which operates the replenishing
liquid pump and the blood pump; and

when the blood in the blood circuit is retransfused into
the patient, the control means operate the replenishing
liquid pump to pass a fresh dialysate in the dialysate sup-
ply passage, which has been purified by the dialysate
filter, to the blood circuit through the replenishing liquid
passage toretransfuses the blood into the patient, where-
in

the hemodialysis apparatus further includes opening
means which opens the sealed dialysate circuit to the
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outside, a storage container which is positioned in a clos-
er side to the dialyzer than the opening means and stores
therein the fresh dialysate passing through the dialysate
supply passage, and an auxiliary power source for oper-
ating at least the replenishing liquid pump, the blood
pump, the opening means and the control means; and
an auxiliary power source retransfusing mode is set in
the control means as to operate the replenishing liquid
pump, the blood pump and the opening means by the
auxiliary power source, send the fresh dialysate stored
in the storage container to the blood circuit through the
replenishing liquid passage, and retransfuse the blood
in the blood circuit into the patient.

Advantageous Effects of Invention

[0011] The hemodialysis apparatus according to the
presentinvention sets the auxiliary power source retrans-
fusing mode in the control means and also enables the
auxiliary power source to operate the replenishing liquid
pump; thereby operates the replenishing liquid pump by
the auxiliary power source in the power failure and pass-
es the fresh dialysate stored in the storage container to
the blood circuit; and accordingly stops the treatment and
can promptly retransfuse the blood into the patient.

Brief Description of Drawings
[0012]

Figure 1 is an outside drawing of a hemodialysis ap-
paratus according to the present example.

Figure 2is a liquid circuit diagram of the hemodialysis
apparatus.

Figure 3 is a liquid circuit diagram of a hemodialysis
apparatus according to a second embodiment.
Figure 4 is a liquid circuit diagram of a hemodialysis
apparatus according to a third example.

Mode for Carrying out the Invention

[0013] lllustrated embodiments will be described be-
low. Figure 1 illustrates the appearance of ahemodialysis
apparatus 1 which performs a dialysis treatment, and Fig-
ure 2 illustrates a liquid circuit provided in the inner part
of the hemodialysis apparatus 1. This hemodialysis ap-
paratus 1 is structured so as to operate by an electric
power supplied from a normal power source such as an
outlet C of a hospital, and is controlled by control means
1a which is provided in the apparatus.

[0014] The hemodialysis apparatus 1 includes: a dia-
lyzer 2 which is held in the outside of a main body 1b; a
blood circuit 3 which is connected to the dialyzer 2; a
dialysate circuit 4 which is connected to the dialyzer 2
and also is provided in the main body 1b; a replenishing
liquid passage 5 which is connected between the blood
circuit 3 and the dialysate circuit 4; and an auxiliary power
source 6 which supplies an electric power to a part of the
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hemodialysis apparatus at the time of the power failure.
[0015] In addition, the control means 1a has a screen
display type operation panel Ic, a button, an icon and a
message which are necessary for the operation are dis-
played on the screen, and the control means 1a can set
the operation and various parameters of the apparatus.
[0016] The hemodialysis apparatus 1 of the present
example is a hemodialysis apparatus 1 that can be ap-
plied to a personal ON-LINE HDF which performs a
hemo-diafiltration therapy (HDF) for a patient, and can
perform priming when the hemodialysis apparatus 1
starts its operation, liquid replenishment in a dialysis
treatment and retransfusion when the dialysis treatment
is finished, by sending the dialysate using the replenish-
ing liquid passage 5.

[0017] The dialyzer 2 includes an outer case 2a made
from a resin and alarge number of hollow fibers 2b which
constitute a filtration film provided in the outer case 2a.
The inner part of the hollow fiber 2b communicates with
the blood circuit 3, and the blood passes through the
inner part. A space between the outer case 2a and the
hollow fiber 2b communicates with the dialysate circuit
4, and the dialysate passes through the space in an op-
posite direction to the flow of the blood.

[0018] The auxiliary power source 6 is provided in the
inner part of the main body portion 1b, is used as an
internal power source such as a battery, and supplies an
electric power to a part of the equipment of the hemodi-
alysis apparatus 1 when an electric power is not supplied
from the outlet C due to the power failure.

[0019] The blood circuit 3 includes the artery side pas-
sage 11 which is connected to the blood vessel of the
patient and supplies the blood to the dialyzer 2 there-
through and the vein side passage 12 for returning the
blood to the patient from the dialyzer 2 therethrough.
These passages are formed of a tube made from silicone.
[0020] Inthearteryside passage 11, apuncture needle
11a with which the blood vessel of the patient is punc-
tured is provided in one end, and also the dialyzer 2 is
connected to the other end; and a clamp 13 for closing
the artery side passage 11, a blood pump 14 for sending
the blood and a drip chamber 15 are arranged sequen-
tially from the puncture needle 11a. The drip chamber 15
is provided with a pressure gauge 15a.

[0021] The blood pump 14 is aroller pump which sends
the blood by wringing a tube, and also is driven by the
auxiliary power source 6. The operation is controlled by
the control means 1a, and the blood pump 14 is enabled
to send the blood from the patient to the dialyzer 2.
[0022] The veinside passage 12 has one end connect-
ed to the dialyzer 2, also has the other end provided with
a puncture needle 12a with which the blood vessel of the
patient is punctured, and has a drip chamber 16 and a
clamp 17 for closing the vein side passage 12 arranged
sequentially from the dialyzer 2. The drip chamber 16 is
provided with a pressure gauge 16a.

[0023] The dialysate circuit 4 includes a dialysate sup-
ply passage 23 for supplying a fresh dialysate from a first
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dialysate chamber 21 or a second dialysate chamber 22
to the dialyzer 2 therethrough and a dialysate recovery
passage 24 for recovering a used dialysate therethrough
which has passed the dialyzer 2 to the first dialysate
chamber 21 or the second dialysate chamber 22. These
passages are formed of a tube made from silicone.
[0024] The first dialysate chamber 21 and the second
dialysate chamber 22 have the same shape. Their inner
parts are divided into two chambers by diaphragms, re-
spectively. The chambers in one side are named as sup-
ply chambers 21a and 22a for producing and supplying
the fresh dialysate, and the chambers in the other side
are named as recovery chambers 21b and 22b for re-
covering the used dialysate.

[0025] The dialysate supply passage 23 is branched
and connected to the supply chambers 21a and 22a of
the first and second dialysate chambers 21 and 22, re-
spectively, and the dialysate recovery passage 24 is also
branched and connected to the recovery chambers 21b
and 22b.

[0026] In addition, a water supply passage 25 for sup-
plying purified water therethrough is connected to the
supply chambers 21a and 22a of the first and second
dialysate chambers 21 and 22, respectively, and a drain-
age passage 26 for discharging the used dialysate there-
through is connected to the recovery chambers 21b and
22b.

[0027] The water supply passage 25 has an upstream
portion connected to not-shown water supply means
which supplies purified water such as RO water, and a
downstream portion which is branched out into two di-
rections and connected to the supply chambers 21a and
22a of the first and second dialysate chambers 21 and
22, respectively. The supply chambers 21a and 22a are
provided with water supply valves V1 and V2, respec-
tively, which are opened and closed by the control of the
control means 1a.

[0028] Inthe water supply passage 25, a purified water
pump 31 for sending the purified water is provided. An A
liquid supply passage 32 for supplying an A liquid there-
through which is a stock solution of the dialysate and a
B liquid supply passage 33 for supplying a B liquid there-
through which is a stock solution of the dialysate are con-
nected to each point between this purified water pump
31 and a bifurcation area.

[0029] An Aliquid container 34 and a B liquid container
35 are structured so as to be connected to the upstream
portions of the A liquid supply passage 32 and the B liquid
supply passage 33, respectively, and the A liquid pump
36 provided in the A liquid supply passage 32 and the B
liquid pump 37 provided in the B liquid supply passage
33 are structured so as to send the A liquid and the B
liquid therethrough, respectively.

[0030] As for the dialysate supply passage 23, the up-
stream portion thereof is branched out into two directions,
and the branched portions are connected to the supply
chambers 21a and 22a of the first and second dialysate
chambers 21 and 22, respectively; and the downstream
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portion thereof is connected to the dialyzer 2. Supply
valves V3 and V4 which are opened and closed by the
control of the control means 1a are provided in the
branched portions, respectively.

[0031] In addition, in the dialysate supply passage 23,
a concentration sensor 41 for measuring the concentra-
tion of the dialysate, a first dialysate filter F 1 for removing
a harmful component of the dialysate, and a first
open/close valve V5 which is opened/closed by the con-
trol of the control means 1a are provided sequentially
from the branch point.

[0032] A first bypass passage 42, which connects the
dialysate supply passage 23 with the dialysate recovery
passage 24 to communicate with each other, is connect-
ed to the primary side of the first dialysate filter F1, and
a second open/close valve V6 which is opened/closed
by the control of the control means 1a is provided in the
first bypass passage 42.

[0033] When the second open/close valve V6 is
opened, the dialysate in the dialysate supply passage 23
can be sentto the dialysate recovery passage 24 through
the first bypass passage 42 without passing through the
dialyzer 2, and for instance, the dialysate can be dis-
charged of which the concentration has been detected
to be incorrect by the concentration sensor 41.

[0034] In addition, in the dialysate supply passage 23,
opening means 43 for opening the sealed dialysate circuit
4 to the outside is provided between the first dialysate
filter F1 and the first open/close valve V5.

[0035] The opening means 43 includes a third
open/close valve V7 which is opened/closed by the con-
trol of the control means la, a check valve 45 for prevent-
ing the outflow of the dialysate and an air filter 46 for
purifying the influent air, which are provided in an opening
passage 44 connected between the first dialysate filter
F1 and the first open/close valve V5 in the dialysate sup-
ply passage 23.

[0036] The third open/close valve V7 is structured so
as to be operated by the auxiliary power source 6, and
is set so as to be opened in an auxiliary power source
retransfusing mode which will be described later.
[0037] When the third open/close valve V7 is opened,
the inflow of the outside air to the dialysate circuit 4 con-
stituting a closing circuitis permitted, and a negative pres-
sure inthe dialysate circuit4 can be openedto the outside
pressure. In addition, the air which has flowed into the
dialysate circuit 4 at this time is purified by the air filter
46, and the check valve 45 is structured so as to prevent
the outflow of the dialysate.

[0038] Furthermore, the dialysate supply passage 23
includes a branch passage 47 which is branched be-
tween the first open/close valve V5 and the dialyzer 2,
and the downstream portion of this branch passage 47
is connected to the dialysate recovery passage 24.
[0039] In the branch passage 47, a storage container
48 for storing the dialysate therein, a second dialysate
filter F2 for removing a harmful component of the dia-
lysate, and a fourth open/close valve V8 which is
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opened/closed by the control of the control means 1a are
provided, and a connection port 49 for connecting the
replenishing liquid passage 5 thereto is provided be-
tween the second dialysate filter F2 and the fourth
open/close valve V8.

[0040] The storage container 48 is structured so as to
store afresh dialysate therein which passes the dialysate
supply passage 23, and is determined so as to store a
dialysate necessary for the blood in the blood circuit 3 to
be retransfused into the patient, which will be described
later.

[0041] The fourth open/close valve V8 is usually
closed, and the dialysate which passes through the
branch passage 47 is sent to the replenishing liquid pas-
sage 5 through the connection port 49. The fourth
open/close valve V8 is structured so as to be opened,
for instance, in a priming or cleaning operation, and send
the dialysate in the dialysate supply passage 23 to the
dialysate recovery passage 24.

[0042] A second bypass passage 50, which connects
the dialysate supply passage 23 with the dialysate re-
covery passage 24 to communicate with each other, is
connected to the primary side of the second dialysate
fiter F2, and a fifth open/close valve V9 which is
opened/closed by the control of the control means 1a is
provided in the second bypass passage 50.

[0043] When the fifth open/close valve V9 is opened,
the dialysate in the dialysate supply passage 23 can be
sent to the dialysate recovery passage 24 through the
second bypass passage 50, without being passed
through the dialyzer 2.

[0044] As for the dialysate recovery passage 24, the
upstream portion thereof is connected to the dialyzer 2,
and the downstream portion thereof is branched into two
directions. The branched portions are connected to the
recovery chambers 21b and 22b of the first and second
dialysate chambers 21 and 22, respectively, and recov-
ery valves V10 and V11 which are opened and closed
by the control of the control means 1a are provided in
these branched portions, respectively.

[0045] In addition, in the dialysate recovery passage
24, a pressure sensor 51 for measuring the pressure in
the dialysate circuit4 and a dialysate pump 52 for sending
the dialysate are sequentially provided from the dialyzer
2.

[0046] As for the drainage passage 26, the upstream
portion thereof is branched out into two directions, and
the branched portions are connected to the recovery
chambers 21b and 22b of the first and second dialysate
chambers 21 and 22, respectively; and the downstream
portion thereof is connected to a not-shown drain pipe
installed in a medical institution. Drain valves V12 and
V13 which are opened and closed by the control of the
control means 1a are provided in the branched portions,
respectively.

[0047] The water removing passage 53 is connected
between the dialysate recovery passage 24 and the
drainage passage 26. The upstream portion thereof is
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connected between the dialysate pump 52 in the dia-
lysate recovery passage 24 and the branch point, and
the downstream portion thereofis connected to the down-
stream side of the branch point in the drainage passage
26.

[0048] A water removing pump 54 for discharging the
used dialysate from the dialysate recovery passage 24
and subjecting the used dialysate to ultrafiltration is pro-
vided in the water removing passage 53.

[0049] According to the dialysate circuit 4 having the
above described structure, when the fresh dialysate is
produced in the first dialysate chamber 21, the control
means 1a opens the water supply valve V1 and the drain
valve V12 and simultaneously closes the supply valve
V3 and the recovery valve V10.

[0050] Then, because the water supply valve V1 and
the drain valve V12 are opened in the first dialysate cham-
ber 21, the purified water, the stock solution A and the
stock solution B flow into the supply chamber 21a from
the water supply passage 25, and these solutions are
mixed there to produce the fresh dialysate. On the other
hand, in the recovery chamber 21b, a diaphragm is
pressed and the used dialysate is discharged to the drain-
age passage 26.

[0051] On the other hand, in the second dialysate
chamber 22, the control means 1a opens the supply valve
V4 and the recovery valve V11, and also closes the water
supply valve V2 and the drain valve V13. Then, the used
dialysate which has been sent by the dialysate pump 52
flows into the recovery chamber 22b, and thereby the
produced fresh dialysate results in being supplied into
the dialysate supply passage 23 from the supply chamber
22a.

[0052] After that, the control means 1a alternately
opens and closes the water supply valves V1 and V2,
the supply valves V3 and V4, the recovery valves V10
and V11, and the drain valves V12 and V13. Thereby,
the fresh dialysate which has been produced in the first
dialysate chamber 21 and the second dialysate chamber
22 results in being supplied to the dialyzer 2 through the
dialysate supply passage 23, and the used dialysate
which has passed through the dialyzer 2 results in being
discharged through the drainage passage 26.

[0053] The replenishing liquid passage 5 is formed of
a tube made from silicone. The upstream portion thereof
is connected to the connection port 49 provided in the
branch passage 47 which constitutes the dialysate sup-
ply passage 23, and the downstream portion thereof is
connected between the end portion which is connected
to the patient in the artery side passage 11 and the blood
pump 14.

[0054] In addition, a replenishing liquid pump 61 of
which the operation is controlled by the control means
1a is arranged in the replenishing liquid passage 5, and
is structured to be driven also by the auxiliary power
source 6 in an auxiliary power source retransfusing mode
which will be described later, similarly to the blood pump
14.
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[0055] Thereplenishingliquid pump 61 is aroller pump
which sends the blood by wringing the tube, and is struc-
tured so as to send the fresh dialysate from the dialysate
supply passage 23 to the blood circuit 3.

[0056] Incidentally, a pillow 62 which has a larger cross
section of the flow channel than that of a tube which con-
stitutes the replenishing liquid passage 5 as pressure
detection means, is formed into a flat shape and is made
from a resin is provided between a connection portion
with the artery side passage 11 in the replenishing liquid
passage 5 and the replenishing liquid pump 61.

[0057] The operation of the hemodialysis apparatus 1
having the above described structure will be described
below.

[0058] Firstly, in a priming operation before the treat-
ment, the hemodialysis apparatus produces the dialysate
in a similar way to that during the treatment, fills the di-
alysate circuit 4 with the dialysate, further operates the
replenishing liquid pump 61, passes the fresh dialysate
to the blood circuit 3, and fills the blood circuit 3 and the
dialyzer 2 with the dialysate. At this time, the storage
container 48 provided in the replenishing liquid passage
5 is also turned into a state of being filled with the fresh
dialysate.

[0059] When this priming operation has been finished,
an operator connects the puncture needle 11a of the ar-
tery side passage 11 and the puncture needle 12a of the
vein side passage 12 to the blood vessels of the patient,
respectively. After that, the control means 1a operates
the blood pump 14 to extract the blood from the patient
and pass the blood to the dialyzer 2. At this time, the
operator observes the pillow 62 provided in the replen-
ishing liquid passage 5 and observes whether the blood
smoothly flows into the artery side passage 11 or not.
[0060] When the blood does not smoothly flow into the
dialyzer 2 by the reason that the puncture needle 11ais
clogged or the like, the upstream side of the blood pump
14 becomes a negative pressure, and the downstream
side of the replenishing liquid pump 61 in the replenishing
liquid passage 5 also becomes the negative pressure,
because the control means 1a stops the replenishing lig-
uid pump 61. Accordingly, the pillow 62 is recessed and
the operator can visually check the failure of blood ex-
traction.

[0061] Forinformation, in a conventional hemodialysis
apparatus 1, a similar pillow is provided in the artery side
passage 11 and the blood passes through the inner part
of the artery side passage 11. Accordingly, a thrombus
might occur in a portion at which the flow stagnates in
the pillow.

[0062] In contrast to this, in the present example, the
pillow 62 is provided in the replenishing liquid passage
5. Because of this, the blood does not pass through the
inner part of the pillow 62, and accordingly the thrombus
does not occur.

[0063] When the blood is placed in a state of passing
through the blood circuit 3 by the blood extraction oper-
ation, the priming operation is switched to a dialysis op-
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eration. When the replenishing liquid pump 61 is operat-
ed in the dialysis treatment, a part of the fresh dialysate
of the dialysate supply passage 23 is supplied to the ar-
tery side passage 11 through the replenishing liquid pas-
sage 5, and the fresh dialysate is enabled to be replen-
ished to the patient.

[0064] Here, the dialysate to be used for this replen-
ishing liquid is a fresh dialysate which has been produced
in the first and second dialysate chambers 21 and 22. In
addition, the fresh dialysate becomes a safe dialysate in
which endotoxin is removed, because of having passed
through the first and second dialysate filters F1 and F2
provided in the dialysate supply passage 23.

[0065] Furthermore, by the replenishing liquid pump
61 which has been operated, the fresh dialysate flows
into the storage passage 48 provided in the branch pas-
sage 47, and the storage passage 48 is placed in a state
in which a necessary amount of the fresh dialysate is
always stored in the storage passage 48.

[0066] When the dialysis treatment has been finished,
the dialysis treatment is switched to a retransfusion op-
eration for returning the blood having remained in the
blood circuit 3 to the patient. At this time, the supply of
the fresh dialysate from the first and second dialysate
chambers 21 and 22 is continued from the beginning of
the dialysis treatment on.

[0067] The control means 1a stops the blood pump 14
and then operates the replenishing liquid pump 61. Be-
cause the artery side passage 11 is blocked at a position
of the blood pump 14, the dialysate supplied from the
replenishing liquid passage 5 flows toward the patient in
an opposite direction to the direction of the blood which
has been sent during the dialysis treatment, and the blood
remaining in the artery side passage 11 is retransfused
into the patient.

[0068] When the retransfusion of the blood from the
artery side passage 11 has been finished, the control
means 1a closes the artery side passage 11 by the clamp
13 and simultaneously operates the blood pump 14.
[0069] Thereby,the dialysate supplied from thereplen-
ishing liquid passage 5 is passed in the same direction
as the direction of the blood which is sent during the di-
alysis treatment, passes through the hollow fiber 2b of
the dialyzer 2 and is sent to the vein side passage 12.
Then, the blood having remained in the artery side pas-
sage 11, the vein side passage 12 and the dialyzer 2 is
retransfused into the patient through the vein side pas-
sage 12.

[0070] In the above description, the operation accord-
ing to a normal operation to be conducted when an elec-
tric power is supplied from an outlet C has been de-
scribed, but in the next place, the case will be described
inwhich the power failure has occurred during the dialysis
treatment.

[0071] Specifically, when the electric power becomes
incapable of being supplied from the outlet C due to the
power failure in the above described dialysis treatment,
the dialysis operation is stopped, and the dialysate be-
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comes incapable of being produced and supplied.
[0072] When the power failure has occurred and an
alarm sounds, the operator commands the auxiliary pow-
er source retransfusing mode to the control means 1a
through the operation panel Ic provided on the control
means 1a. Incidentally, the control means 1a receives
the supply of the electric power from the auxiliary power
source 6, and keeps an acting state even after the power
failure.

[0073] Thereby, the controlmeans 1a makes the open-
ing means 43 operate by the auxiliary power source 6,
open the third open/close valve V7, and turn the dialysate
circuit 4 into a state of being opened to the outside
through the opening passage 44.

[0074] Furthermore, the control means 1a makes the
replenishing liquid pump 61 operate by the electric power
of the auxiliary power source 6 in such a state that the
blood pump 14 is stopped, and send the fresh dialysate
stored in the storage container 48 provided in the branch
passage 47 to the blood circuit 3 through the replenishing
liquid passage 5.

[0075] Thereby, the dialysate passes through the ar-
tery side passage 11 in an opposite direction to the di-
rection of the blood which has been sent in the dialysis
treatment, and the blood is retransfused into the patient
from the artery side passage 11 by the same operation
as that in the normal operation.

[0076] Atthistime,the dialysate circuit4 which s struc-
tured so as to act as a closed circuit in the normal state
due to the opening means 43 is opened to the air. Ac-
cordingly, the dialysate circuit 4 is structured so that even
when the replenishing liquid pump 61 is operated in a
state in which the supply of the dialysate from the first
dialysate chamber 21 and the second dialysate chamber
is stopped, its inner part does not become a negative
pressure and the dialysate is not hindered from being
sent.

[0077] Incidentally, the specific capacity of the storage
container 48 may be set so as to be a sufficient amount
of being capable of retransfusing all of the blood in the
blood circuit 3, in consideration of the capacity of the
dialysate remaining in the dialysate supply passage 23
and the replenishing liquid passage 5.

[0078] When the retransfusion of the blood from the
artery side passage 11 has been finished, the control
means 1a makes the clamp 13 operate by the auxiliary
power source 6 and close the artery side passage 11,
and makes also the blood pump 14 operate. Thereby,
the dialysate which has been supplied from the replen-
ishing liquid passage 5 passes from the artery side pas-
sage 11 to the vein side passage 12 through the dialyzer
2, and the blood is retransfused into the patient from the
vein side passage 12 by the same operation as that in
the normal operation.

[0079] As described above, the hemodialysis appara-
tus 1 in the above described example is structured so as
to be capable of performing retransfusion due to the aux-
iliary power source 6, by setting the control of the control
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means 1a to the auxiliary power source retransfusing
mode, even when having become incapable of deriving
an electric power from the outlet C during the dialysis
treatment due to the power failure.

[0080] The hemodialysis apparatus 1 is also structured
so as to be capable of retransfusing all of the blood in
the blood circuit 3 into the patient even in a state in which
the supply of the new dialysate is stopped, because of
having the storage container 48 provided in the branch
passage 47 and retransfusing the blood in the blood cir-
cuit 3 into the patient by using the dialysate stored in the
storage container 48.

[0081] The hemodialysis apparatus 1 is structured so
as to prevent the dialysate at this time from being hin-
dered from being sent to the replenishing liquid passage
5 due to a phenomenon that the inner part of the dialysate
circuit 4 becomes a negative pressure by the operation
of the replenishing liquid pump 61, by opening the dia-
lysate circuit 4 which is a sealed closed circuit to the
outside by the opening means 43.

[0082] Next, Figure 3 is a view for describing a part of
the liquid circuit of a hemodialysis apparatus 1 according
to a second embodiment. The present example is differ-
ent from the first example only in a point that the connec-
tion position of the replenishing liquid passage 5 is dif-
ferent from that in the first embodiment as will be de-
scribed below. Accordingly, the detailed description of
the structure except the connection position will be omit-
ted, and the present example will be described while us-
ing the reference numerals which have been used in the
first example as they are.

[0083] In the second embodiment, the downstream
portion in the replenishing liquid passage 5 is structured
so as to be connected between the blood pump 14 and
the dialyzer 2 in the artery side passage 11, and the blood
is retransfused in the normal retransfusion operation and
the auxiliary power source retransfusing mode, in the fol-
lowing way.

[0084] Firstly, in order to retransfuse the blood in the
blood circuit 3 from the artery side passage 11 into the
patient, the control means 1a operates the replenishing
liquid pump 61 and operates also the blood pump 14 so
as to send the bloodin a direction opposite to the direction
taken when the blood is sent in the dialysis treatment. At
this time, the clamp 17 is closed so that the blood is not
drawn from the patient.

[0085] Thereby, the blood having remained in a more
upstream side (end portion side to be connected to pa-
tient) than the connection position of the replenishing lig-
uid passage 5 in the artery side passage 11 results in
being retransfused into the patient from the artery side
passage 11 by the action of the fresh dialysate which has
been supplied from the replenishing liquid passage 5 and
is passed in an opposite direction to the direction of the
blood which has been sent in the dialysis treatment.
[0086] The control means 1a stops the blood pump 14
in a state of having operated the replenishing liquid pump
61, blocks the artery side passage 11, opens the clamp
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17, and passes the dialysate from the artery side passage
11 to the vein side passage 12.

[0087] Thereby, the blood having remained in a more
downstream side (end portion side to be connected to
dialyzer 2) than the connection position of the replenish-
ing liquid passage 5 in the artery side passage 11 and
having remained in the vein side passage 12 is retrans-
fused into the patient through the vein side passage 12
by the action of the fresh dialysate which has been sup-
plied from the replenishing liquid passage 5 andis passed
from the artery side passage 11 to the vein side passage
12 through the dialyzer 2.

[0088] In this second embodiment as well, in the aux-
iliary power source retransfusing mode, the opening
means 43 is structured so as to be operated by the aux-
iliary power source 6 to open the dialysate circuit 4 to the
outside, and the replenishing liquid pump 61, the blood
pump 14 and the clamp 17 are structured so as to operate
by the auxiliary power source 6, in a similar way to that
in the first example.

[0089] Figure 4 is a view for describing a part of the
liquid circuit of a hemodialysis apparatus 1 according to
a third embodiment. The present example is different
from the first and second embodiments only in a point
that the connection position of the replenishing liquid pas-
sage 5 is different from those in the first and second em-
bodiments as will be described below. Accordingly, the
detailed description of the structure except the connec-
tion position will be omitted, and the present example will
be described while using the reference numerals which
have been used in the first example as they are.

[0090] In the third embodiment, the downstream por-
tion in the replenishing liquid passage 5 is structured so
as to be connected to the vein side passage 12, and the
blood is retransfused in the normal retransfusion opera-
tion and the auxiliary power source retransfusing mode,
in the following way.

[0091] Firstly, in order to retransfuse the blood in the
blood circuit 3 from the artery side passage 11 into the
patient, the control means 1a operates the replenishing
liquid pump 61 and operates also the blood pump 14 so
astosend the blood in a direction opposite to the direction
taken when the blood is sent in the dialysis treatment. At
this time, the clamp 17 is closed so that the blood is not
drawn from the patient.

[0092] Thereby, the blood having remained in a more
upstream side (end portion side to be connected to dia-
lyzer 2) than the connection position of the replenishing
liquid passage 5 in the vein side passage 12 and having
remained in the artery side passage 11 results in being
retransfused into the patient from the artery side passage
11 by the action of the fresh dialysate which has been
supplied from the replenishing liquid passage 5 and is
passed in an opposite direction to the direction of the
blood which has been sent in the dialysis treatment.
[0093] The control means 1a stops the blood pump 14
in a state of having operated the replenishing liquid pump
61, blocks the artery side passage 11, opens the clamp
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17, and passes the dialysate to the vein side passage 12.
[0094] Thereby, the blood having remained in a more
downstream side (end portion side to be connected to
patient) than the connection position of the replenishing
liquid passage 5 in the vein side passage 12 results in
being retransfused into the patient from the vein side pas-
sage 12 by the action of the fresh dialysate which has
been supplied from the replenishing liquid passage 5 and
is passed in the same direction as the direction of the
blood that has been sent in the dialysis treatment.
[0095] As in the second and third embodiments, even
when the connection position in the downstream portion
of the replenishing liquid passage 5 is changed, the he-
modialysis apparatus 1 is enabled to retransfuse the
blood due to the auxiliary power source 6, by setting the
auxiliary power source retransfusing mode in the control
means 1a when the power failure has occurred in the
dialysis treatment, in a similar way to that in the first ex-
ample.

[0096] Incidentally, the opening means 43 inthe above
described example can be provided not on the dialysate
supply passage 23 buton the dialysate recovery passage
24 instead, and can be structured so as to open various
portions in the dialysate circuit 4 except for portions be-
tween the storage container 48 and the replenishing lig-
uid pump 61.

[0097] Forinstance, the opening means 43 is provided
inthe side closerto the dialyzer 2 than the dialysate pump
52 in the dialysate recovery passage 24, and the second
open/close valve V6 provided in the first bypass passage
42 is enabled to be opened/closed by the auxiliary power
source 6. Then, the dialysate circuit 4 which is a closed
circuit can be opened to the outside, and the dialysate in
the storage container 48 can be sent to the replenishing
liquid passage 5 by the replenishing liquid pump 61 in a
state in which the supply of the dialysate from the first
and second dialysate chambers 21 and 22 is stopped,
when the hemodialysis apparatus 1 is set to the auxiliary
power source retransfusing mode.

[0098] Furthermore, the opening means 43 may also
be determined to be drain valves V12 and V13 which are
driven by the auxiliary power source 6 and are provided
in the drainage passage 26, which is different from the
above described structure. Then, the dialysate circuit 4
can be opened to the outside by opening these drain
valves V12 and V13.

[0099] Inaddition, the storage container 48 can be also
provided in the more upstream side than the connection
portion of the branch passage 47. However, when the
structure is adopted in a personal hemodialysis appara-
tus, the dialysate having a correct concentration may not
be produced due to the power failure. In order to prevent
the dialysate having an incorrect concentration from be-
ing supplied to the blood circuit 3, the storage container
48 is desirably provided in a more downstream side than
the concentration sensor 41 and stores the dialysate hav-
ing the correct concentration therein. In addition, the stor-
age container 48 can be provided also in the replenishing
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liquid passage 5 between the connection port 49 and the
replenishing liquid pump 61.

[0100]

Furthermore, the hemodialysis apparatus 1 in

the above described example has been described as a
personal hemodialysis apparatus, but may also be a
monitoring apparatus for dialysis, which performs blood
dialysis by using a dialysate to be supplied from a dia-
lysate supply apparatus.

Reference Signs List

[0101]

1 Hemodialysis apparatus

2 Dialyzer

3 Blood circuit

4 Dialysate circuit

5 Replenishing liquid passage

6 Auxiliary power source

11 Artery side passage

12 Vein side passage

14  Blood pump

23  Dialysate supply passage
24  Dialysate recovery passage
43  Opening means

48  Storage container

61 Replenishing liquid pump
62 Pillow

F1  First dialysate filter

F2  Second dialysate filter
Claims

1. A hemodialysis apparatus (1) that is provided with a

dialyzer (2) which performs hemodialysis, a dia-
lysate circuit (4) which comprises a dialysate supply
passage (23) for supplying a fresh dialysate to the
dialyzer (2) therethrough and a dialysate recovery
passage (24) for recovering a used dialysate there-
through which has passed the dialyzer (2), a blood
circuit (3) which comprises an artery side passage
(11) for sending blood to the dialyzer (2) from a pa-
tient therethrough and a vein side passage (12) for
returning the blood to the patient from the dialyzer
(2) therethrough, a replenishing liquid passage (5)
which connects the dialysate supply passage (23)
with the blood circuit (3) to communicate with each
other, a replenishing liquid pump (61) which is ar-
ranged in the replenishing liquid passage (5) and
sends the dialysate from the dialysate supply pas-
sage (23) to the blood circuit (3), a dialysate filter
(F1) which is provided in the dialysate supply pas-
sage (23) and purifies the dialysate, a blood pump
(14) which is arranged in the artery side passage
(11), and control means (1a) which controls the op-
eration of the replenishing liquid pump (61) and the
blood pump (14); and the control means (1a) is con-
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figured to, when the blood in the blood circuit (3) is
retransfused into the patient, operate the replenish-
ing liquid pump (61) to pass a fresh dialysate, which
has been purified by the dialysate filter (F1), to the
blood circuit (3) through the replenishing liquid pas-
sage (23) to retransfuse the blood into the patient by
the dialysate, wherein

the hemodialysis apparatus further comprises open-
ing means (43) which opens the sealed dialysate
circuit (4) to the outside, a storage container (48)
which stores therein the fresh dialysate passing
through the dialysate supply passage (23), and an
auxiliary power source (6) for operating at least the
replenishing liquid pump (61), the blood pump (14),
the opening means (43) and the control means (1a);
characterized in that

an auxiliary power source (6) retransfusing mode is
set in the control means (1a) as to operate the re-
plenishing liquid pump (61), the blood pump (44) and
the opening means (43) by the auxiliary power
source (6), send the fresh dialysate stored in the stor-
age container (48) to the blood circuit (3) through the
replenishing liquid passage (23), and retransfuse the
blood into the patient.

The hemodialysis apparatus (1) according to claim
1, wherein

thereplenishing liquid passage (23) is connected be-
tween the end of the artery side passage (11) con-
nected with the patient and the blood pump (14);
the control means (1a) is configured to stop the blood
pump (14) when the blood in the blood circuit (3) is
retransfused from the artery side passage (11) into
the patient, and is configured to operate the replen-
ishing liquid pump (61) to pass the dialysate to the
artery side passage (11) in an opposite direction to
the direction of the blood which has been sent; and
the control means (1a) is configured to operate the
replenishing liquid pump (61) and the blood pump
(14) when the blood is retransfused into the patient
from the vein side passage (12), and to pass the
dialysate from the artery side passage (11) to the
vein side passage (12).

The hemodialysis apparatus (1) according to claim
2, further comprising pressure detection means
which is provided between a connection portion be-
tween the artery side passage (11) and the replen-
ishing liquid passage (5), and the replenishing liquid
pump (61).

The hemodialysis apparatus according to claim 1,
wherein

the replenishing liquid passage (5) is connected be-
tweenthe blood pump (14) in the artery side passage
(11) and the dialyzer (2);

the control means (1a) is configured to operate the
replenishing liquid pump (61) when the blood in the
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blood circuit (3) is retransfused from the artery side
passage (11) into the patient, and is configured to
operate the blood pump (14) so as to send the blood
in a direction opposite to the direction taken when
the blood is sent, and to pass the dialysate to the
artery side passage (11) in an opposite direction to
the direction of the blood which has been sent; and
the control means (1a) is configured to operate the
replenishing liquid pump (61) when the blood is re-
transfused from the vein side passage (12) into the
patient, and to pass the dialysate from the artery side
passage (11) to the vein side passage (11).

The hemodialysis apparatus (1) according to claim
1, wherein

the replenishing liquid passage (5) is connected with
the vein side passage (12);

the control means (1a) is configured to operate the
replenishing liquid pump (61) when the blood in the
blood circuit (3) is retransfused from the artery side
passage (12) into the patient, and is also configured
to operate the blood pump (14) so as to send the
blood in a direction opposite to the direction taken
when the blood is sent, and to pass the dialysate
from the vein side passage (12) to the artery side
passage (11) in an opposite direction to the direction
of the blood which has been sent; and

the control means (1a) is configured to operate the
replenishing liquid pump (61) when the blood is re-
transfused from the vein side passage (12)into the
patient, and to pass the dialysate to the vein side
passage (12).

Patentanspriiche

1.

Hamodialyse-Vorrichtung (1), die mit einem Dialy-
sator (2), der die Hdmodialyse durchfiihrt, einem Di-
alysatkreislauf (4), der einen Dialysatzufuhrdurch-
lass (23) zum Zufiihren von frischem Dialysat durch
diesen hindurch an den Dialysator (2) und einen Di-
alysatriickfiihrdurchlass (24) zum Ruckfiihren eines
verwendeten Dialysats durch diesen hindurch, das
durch den Dialysator (2) gefiihrt wurde, umfasst, ei-
nem Blutkreislauf (3), der einen Arterienseitendurch-
lass (11) zum Leiten von Blut aus einem Patienten
durch diesen hindurch an den Dialysator (2) und ei-
nen Venenseitendurchlass (12) zum Ruckfiihren
des Bluts an den Patienten durch diesen hindurch
von dem Dialysator (2), umfasst, einem FlUssigkeits-
auffilldurchlass (5), der den Dialysatzufuhrdurch-
lass (23) zur wechselseitigen Kommunikation mit
dem Blutkreislauf (3) verbindet, einer Fllssigkeits-
auffillpumpe (61), die in dem FlUssigkeitsauffill-
durchlass (5) angeordnet ist und das Dialysat von
dem Dialysatzufuhrdurchlass (23) an den Blutkreis-
lauf (3) weiterfuhrt, einem Dialysatfilter (F1), der in
dem Dialysatzufuhrdurchlass (23) vorgesehen ist
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und das Dialysat reinigt, einer Blutpumpe (14), die
in dem Arterienseitendurchlass (11) angeordnet ist,
und einem Steuermittel (1a) versehen ist, das den
Betrieb der Flissigkeitsaufflllpumpe (61) und der
Blutpumpe (14) steuert; und

wobei das Steuermittel (1a) konfiguriertist, wenn das
Blut in dem Blutkreislauf (3) in den Patienten rick-
transfundiert wird, die Flussigkeitsauffillpumpe (61)
so zu betreiben, dass frisches Dialysat, das von dem
Dialysatfilter (F1) gereinigt wurde, durch den Flis-
sigkeitsauffulldurchlass (23) an den Blutkreislauf (3)
weiterzufiihren, um das Blut lGber das Dialysat an
den Patienten zuriick zu transfundieren, wobei

die Hamodialyse-Vorrichtung ferner ein Offnungs-
mittel (43), das den abgedichteten Dialysatkreislauf
(4) nach auRen hin &ffnet, einen Sammelbehalter
(48), in dem das frische Dialysat, das durch den Di-
alysatzufuhrdurchlass (23) gefiihrt wird, gesammelt
wird, und eine Hilfsleistungsquelle (6) zum Betreiben
von zumindest der Flussigkeitsauffillpumpe (61),
der Blutpumpe (14), dem Offnungsmittel (43) und
dem Steuermittel (1a) umfasst;

dadurch gekennzeichnet, dass:

ein Rlcktransfusionsmodus der Hilfsleistungsquelle
(6) in dem Steuermittel (1a) zum Betreiben der Flis-
sigkeitsauffillpumpe (61), der Blutpumpe (44) und
des Offnungsmittels (43) durch die Hilfsleistungs-
quelle (6) eingestellt ist, um frisches Dialysat, das in
dem Sammelbehalter (48) gesammelt ist, durch den
Flussigkeitsauffilldurchlass (23) an den Blutkreis-
lauf (3) weiterzufiihren und das Blut in den Patienten
zuriick zu transfundieren.

Hamodialyse-Vorrichtung (1) nach Anspruch 1,
wobei

der Flissigkeitsauffulldurchlass (23) zwischen das
Ende des Arterienseitendurchlasses (11), der mit
dem Patienten verbunden ist, und die Blutpumpe
(14), geschaltet ist;

das Steuermittel (1a) konfiguriert ist, die Blutpumpe
(14) anzuhalten, wenn das Blut in dem Blutkreislauf
(3) von dem Arterienseitendurchlass (11) in den Pa-
tienten ricktransfundiert wird, und konfiguriert ist,
die Flussigkeitsauffiillpumpe (61) zu betreiben, um
das Dialysat in eine der Richtung des weitergefiihr-
ten Bluts entgegengesetzten Richtung an den Arte-
rienseitendurchlass (11) weiterzufiihren; und

das Steuermittel (1a) konfiguriert ist, die Flissig-
keitsauffillpumpe (61) und die Blutpumpe (14) zu
betreiben, wenn das Blut von dem Venenseiten-
durchlass (12) an den Patienten rlcktransfundiert
wird, und das Dialysat von dem Arterienseitendurch-
lass (11) an den Venenseitendurchlass (12) weiter-
zuleiten.

Hamodialyse-Vorrichtung (1) nach Anspruch 2, fer-
ner umfassend ein Druckdetektionsmittel, das zwi-
schen einem Verbindungsabschnitt zwischen dem
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Arterienseitendurchlass (11) und dem FlUssigkeits-
auffilldurchlass (5) und der Flissigkeitsauffillpum-
pe (61) bereitgestellt ist.

Hamodialyse-Vorrichtung nach Anspruch 1, wobei
der Fliussigkeitsauffulldurchlass (5) zwischen die
Blutpumpe (14) in dem Arterienseitendurchlass (11)
und den Dialysator (2) geschaltet ist;

das Steuermittel (1a) konfiguriert ist, die Flussig-
keitsauffillpumpe (61) zu betreiben, wenn das Blut
in dem Blutkreislauf (3) von dem Arterienseiten-
durchlass (11) in den Patienten ricktransfundiert
wird, und konfiguriert ist, die Blutpumpe (14) so zu
betreiben, um das Blut in eine Richtung weiterzulei-
ten, die entgegengesetzt zu jener Richtung ist, die
zum Weiterleiten des Bluts verwendet wurde, und
das Dialysat in eine Richtung an den Arterienseiten-
durchlass (11) weiterzufiihren, die entgegengesetzt
zu jener Richtung ist, die zum Weiterleiten des Bluts
verwendet wurde;

und

das Steuermittel (1a) konfiguriert ist, die Flussig-
keitsaufflllpumpe (61) zu betreiben, wenn das Blut
von dem Venenseitendurchlass (12) in den Patien-
ten riicktransfundiert wird, und das Dialysat von dem
Arterienseitendurchlass (11) an den Venenseiten-
durchlass (11) weiterzufiihren.

Hamodialyse-Vorrichtung (1) nach Anspruch 1,
wobei

der Flissigkeitsauffilldurchlass (5) mit dem Venen-
seitendurchlass (12) verbunden ist;

das Steuermittel (1a) konfiguriert ist, die Flussig-
keitsauffillpumpe (61) zu betreiben, wenn das Blut
in dem Blutkreislauf (3) von dem Arterienseiten-
durchlass (12) in den Patienten ricktransfundiert
wird, und ebenfalls konfiguriert ist, die Blutpumpe
(14) so zu betreiben, um das Blut in eine Richtung
weiterzuleiten, die entgegengesetzt zu jener Rich-
tung ist, die zum Weiterleiten des Bluts verwendet
wurde, und das Dialysat von dem Venenseiten-
durchlass (12) in eine Richtung an den Arteriensei-
tendurchlass (11) weiterzufiihren, die entgegenge-
setzt zu jener Richtung ist, die zum Weiterleiten des
Bluts verwendet wurde; und

das Steuermittel (1a) konfiguriert ist, die Flussig-
keitsaufflllpumpe (61) zu betreiben, wenn das Blut
von dem Venenseitendurchlass (12) in den Patien-
ten rucktransfundiert wird, und das Dialysat an den
Venenseitendurchlass (12) weiterzufiihren.

Revendications

Appareil d’hémodialyse (1) qui est doté d’un dialy-
seur (2) quiréalise 'hémodialyse, d’un circuit de dia-
lysat (4) qui comprend un passage d’alimentation en
dialysat (23) pour fournir un dialysat frais au dialy-
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1"

seur (2) a travers lui et un passage de récupération
de dialysat (24) pour récupérer un dialysat usagé a
travers lui qui a traversé le dialyseur (2), d’un circuit
sanguin (3) qui comprend un passage coté artere
(11) pour envoyer le sang au dialyseur (2) d'un pa-
tient a travers lui et un passage cbté veine (12) pour
renvoyer le sang au patient depuis le dialyseur (2) a
travers lui, d’'un passage de liquide de réapprovision-
nement (5) quirelie le passage d’alimentation en dia-
lysat (23) au circuit sanguin (3) pour qu’ils commu-
niquent entre eux, d’'une pompe a liquide de réap-
provisionnement (61) qui est agencée dans le pas-
sage de liquide de réapprovisionnement (5) et en-
voie le dialysat du passage d’alimentation en dialysat
(23) au circuit sanguin (3), d'un filtre a dialysat (F1)
qui est prévu dans le passage d’alimentation en dia-
lysat (23) et purifie le dialysat, d’'une pompe a sang
(14) qui est agencée dans le passage coté artére
(11), et de moyens de commande (1a) qui comman-
dent le fonctionnement de la pompe a liquide de
réapprovisionnement (61) et de la pompe a sang
(14) ; et

les moyens de commande (1a) sont configurés, lors-
quele sang dansle circuit sanguin (3) estretransfusé
dans le patient, pour actionner la pompe a liquide de
réapprovisionnement (61) pour faire passer un dia-
lysat frais, qui a été purifié par le filtre a dialysat (F 1),
vers le circuit sanguin (3) a travers le passage de
liquide de réapprovisionnement (23) pour retransfu-
ser le sang dans le patient par le biais du dialysat,
dans lequel

I'appareil d’hémodialyse comprend en outre des
moyens d’ouverture (43) quiouvrent le circuit de dia-
lysat étanche (4) vers I'extérieur, un récipient de
stockage (48) qui stocke a l'intérieur le dialysat frais
traversant le passage d’alimentation en dialysat
(23), et une source d’énergie auxiliaire (6) pour ac-
tionner au moins la pompe a liquide de réapprovi-
sionnement (61), la pompe a sang (14), les moyens
d’ouverture (43) et les moyens de commande (1a) ;
caractérisé en ce que

un mode de retransfusion de source d’énergie auxi-
liaire (6) est défini dans les moyens de commande
(1a) de sorte a actionner la pompe a liquide de réap-
provisionnement (61), la pompe a sang (44) et les
moyens d’ouverture (43) par le biais de la source
d’énergie auxiliaire (6), a envoyer le dialysat frais
stocké dans le récipient de stockage (48) au circuit
sanguin (3) a travers le passage de liquide de réap-
provisionnement (23), et aretransfuser le sang dans
le patient.

Appareil d’hémodialyse (1) selon la revendication 1,
dans lequel

le passage de liquide de réapprovisionnement (23)
est branché entre I'extrémité du passage c6té artere
(11) reliée au patient et la pompe a sang (14) ;

les moyens de commande (1a) sont configurés pour
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arréter la pompe a sang (14) lorsque le sang dans
le circuit sanguin (3) est retransfusé depuis le pas-
sage coteé artere (11) dans le patient, et sont confi-
gurés pour actionner la pompe a liquide de réappro-
visionnement (61) pour faire passer le dialysat vers
le passage cbté artére (11) dans une direction op-
posée a la direction du sang qui a été envoyé ; et

les moyens de commande (1a) sont configurés pour
actionner la pompe a liquide de réapprovisionne-
ment (61) et la pompe a sang (14) lorsque le sang
est retransfusé dans le patient depuis le passage
cété veine (12), et pour faire passer le dialysat du
passage coté artére (11) au passage coté veine (12).

Appareil d’hémodialyse (1) selon la revendication 2,
comprenant en outre des moyens de détection de
pression qui sont prévus entre une partie de raccord
entre le passage coté artere (11) et le passage de
liquide de réapprovisionnement (5), et la pompe a
liquide de réapprovisionnement (61).

Appareil d’hémodialyse (1) selon la revendication 1,
dans lequel

le passage de liquide de réapprovisionnement (5)
est branché entre la pompe a sang (14) dans le pas-
sage cOté artére (11) et le dialyseur (2) ;

les moyens de commande (1a) sont configurés pour
actionner la pompe a liquide de réapprovisionne-
ment (61) lorsque le sang dans le circuit sanguin (3)
est retransfusé depuis le passage coté artére (11)
dans le patient, et sont configurés pour actionner la
pompe a sang (14) de sorte a envoyer le sang dans
une direction opposée a la direction prise lorsque le
sang est envoyé, et pour faire passer le dialysat vers
le passage cbté artére (11) dans une direction op-
posée a la direction du sang qui a été envoyé ; et
les moyens de commande (1a) sont configurés pour
faire fonctionner la pompe a liquide de réapprovi-
sionnement (61) lorsque le sang est retransfusé de-
puis le passage c6té veine (12) dans le patient, et
pour faire passer le dialysat du passage cote artére
(11) au passage cbété veine (11) .

Appareil d’hémodialyse (1) selon la revendication 1,
dans lequel

le passage de liquide de réapprovisionnement (5)
est relié au passage cbté veine (12) ;

les moyens de commande (1a) sont configurés pour
actionner la pompe a liquide de réapprovisionne-
ment (61) lorsque le sang dans le circuit sanguin (3)
est retransfusé depuis le passage coté artére (12)
dans le patient, et sont également configurés pour
actionner la pompe a sang (14) de sorte a envoyer
le sang dans une direction opposée a la direction
prise lorsque le sang est envoyé, et pour faire passer
le dialysat du passage c6té veine (12) au passage
cété artere (11) dans une direction opposée a la di-
rection du sang qui a été envoyé ; et
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les moyens de commande (1a) sont configurés pour
actionner la pompe a liquide de réapprovisionne-
ment (61) lorsque le sang est retransfusé depuis le
passage c6té veine (12) dans le patient, et pour faire
passer le dialysat vers le passage coté veine (12).
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